With some exceptions, incidence studies from the Western world have shown an increased female-tomale ratio of multiple sclerosis (MS) along with increasing incidence during recent decades. 1,2 The increasing sex ratio has, in reviews, been shown to correlate positively with incidence. In Denmark, 3 the incidence of MS has increased steadily over five decades, and it was strongly correlated with increase in sex ratio because the female incidence increased much more than the male incidence.
So, it is true to say that, in general, change in sex ratio is a good estimator of change in MS incidence. However, in Western Norway, the incidence increased significantly, but the sex ratio increased little and without statistical significance. 4 But only evaluating the sex ratio does not simplify computations. Sex ratio requires calculation of the sex-specific incidences for both sexes. Even the crude incidence without stratification for sex is more informative than the sex ratio alone. Sex ratio is not enough, as phenotypes and epidemiology of MS differ between men and women. The sex ratio in primary progressive MS (PPMS) is lower than in relapsing-remitting MS (RRMS), and a recent Swedish registry study found that the diagnosis of PPMS has significantly decreased. 5 Female incidence has increased in many places, whereas male incidence has been more stable. The speed of increasing incidence is an expression of environmental factors mostly deriving from changes in lifestyle. Environmental exposures that affect both genders could result in increasing incidence. However, there are factors only affecting women and other factors where women may be more susceptible to than men, for example, vitamin D3 has stronger immunomodulatory effects in female than in male MS patients and healthy subjects, 6 and girls are more sensitive than boys to obesity in childhood as a risk factor for MS later in life. 7 Lifestyle-dependent exposures like tobacco smoking may differ between men and women, and the diverging patterns in male and female smoking rates during the last half century may partly explain the increasing gender difference of incidence. Sex ratio is also linked to birth cohorts. 3, 8 One particular risk modulator is only present in women: childbirths, and there is some evidence that it has a certain protective effect against onset of MS. 9 The change in sex ratio with time varies substantially across the world, probably due to differences over time in sex-specific behaviours. Therefore, the M Magyari and N Koch-Henriksen contribution of change in sex ratio to the increase in the incidence varies between different countries.
Changes in diagnostic criteria resulting in an earlier diagnosis, better case ascertainment, and an increased awareness, especially in the older population, have contributed to the diagnosis of new cases in both sexes and thereby to the increasing incidence. The increased life expectancy of a population and better diagnostic tools have increased the probability of diagnosing late onset MS. 3 Better access to neurology services and better diagnostic criteria have facilitated higher completeness ascertainment of especially benign cases. However, it is still discussed whether the increase in female incidence can be attributed to these factors. An increasing number of articles report increasing prevalence figures, which, in itself, can be a result of the same factors and longer surviving times rather than to environmental factors per se.
Migration is a contributor to the changing geographical distribution as several studies have shown that, compared with the country of origin, MS risk among people who migrate from high-to low-MS-risk areas becomes lower. Among migrants from non-Western low-risk countries to Western high-risk countries, the risk of MS gets higher, and this traffic has increased during recent decades. Moreover, a higher risk of MS in offspring of immigrants has been reported, but without gender differences. 10 Migration leads not only to the geographic location change but also to changes in lifestyle and exposition to environmental factors which is often very different from that in the country of origin. Ethnicity plays a role in the risk of MS; therefore, the risk of developing MS is influenced by indistinguishable ethnic and lifestyle factors in the common physical environment. In conclusion, the change in MS epidemiology is far too complicated to be expressed by the sex ratio alone.
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